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(54) IMAGE PROCESSING APPARATUS AND CONTROL METHOD FOR CONTROLLING THE SAME

(57) An image processing apparatus includes an
identifying unit configured to identify a protection region
for protecting privacy, a setting unit configured to set, as
an image to be used as a background image, an image
selected from existing images based on a user operation,

and an image combining unit configured to combine a
protection image with the protection region identified by
the identifying unit and included in the background image
set by the setting unit to generate a privacy protection
image.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image
processing apparatus generating an image including a
protection image, and a control method for controlling
the same.

Description of the Related Art

[0002] While the installation of a monitoring camera is
spread, the protection of the privacy of an individual ap-
pearing on a monitoring camera video increases in im-
portance. The publication of Japanese Patent Applica-
tion Laid-Open No. 2009-225398 discusses the process
of generating from an input image a foreground image
including an image of a person and a background image
not including the image of the person, and according to
a user’s authority, controlling whether to superimpose
the foreground image on the background image. The
publication of Japanese Patent Application Laid-Open
No. 2009-225398 discusses a technique for, instead of
choosing not to superimpose the foreground image, su-
perimposing a protection image (a concealment image)
obtained by performing a concealment process (a mask
process or a filter process) on the foreground image,
thereby generating a privacy protection image.
[0003] However, a region that should be protected
through the concealment process may not be protected
in the privacy protection image. For example, a case is
considered where a human body region is detected from
an input image, a background image is generated based
on an image of a region that is not the human body region,
a protection region is identified based on the comparison
between the background image and a captured image,
and the identified protection region is combined with a
concealment image. In this case, if the process of detect-
ing a human body in the input image is failed, a back-
ground image including the human body may be gener-
ated. If the human body is included in the background
image, a region that should be concealed by rights may
not be concealed. That is, a region that should be pro-
tected is not protected in a privacy protection image.

SUMMARY OF THE INVENTION

[0004] To achieve more appropriate privacy protection
in the generation of a privacy protection image, the
present invention has the following configuration, for ex-
ample.
[0005] According to an aspect of the present invention,
there is provided an image processing apparatus as
specified in claim 1 to 14. According to a second aspect
of the present invention, there is provided a method for
controlling an image processing apparatus as specified

in 15. According to a third aspect of the present invention,
there is provided a program for causing a computer as
specified in 16.
[0006] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a block diagram illustrating an example of
a functional configuration of an image processing
apparatus according to a first exemplary embodi-
ment.
Fig. 2 is a block diagram illustrating an example of
a hardware configuration of the image processing
apparatus according to the first exemplary embodi-
ment.
Fig. 3 is a block diagram illustrating an example of
a system configuration of a video display system ac-
cording to the first exemplary embodiment.
Fig. 4 is a diagram illustrating an example of a setting
operation user interface (UI) in a combining setting
according to the first exemplary embodiment.
Fig. 5 is a diagram illustrating an example of a setting
operation UI for an optional image in a combining
setting according to the first exemplary embodiment.
Fig. 6 is a flowchart illustrating an example of a proc-
ess of determining a background image according
to the first exemplary embodiment.
Fig. 7 is a flowchart illustrating an example of a proc-
ess of acquiring an optional image according to the
first exemplary embodiment.
Fig. 8 is a diagram illustrating an example of a setting
operation UI for an optional image in a combining
setting according to a second exemplary embodi-
ment.

DESCRIPTION OF THE EMBODIMENTS

[0008] With reference to the accompanying drawings,
exemplary embodiments will be described in detail be-
low. The configurations illustrated in the following exem-
plary embodiments are mere examples, and the present
invention is not limited to the configurations illustrated in
the exemplary embodiments.
[0009] Fig. 1 is a block diagram illustrating an example
of the functional configuration of an image processing
apparatus 100. An image acquisition unit 101 sequen-
tially acquires images at predetermined intervals from an
image capturing unit including a lens and a sensor and
provides each of the acquired images (hereinafter, an
"acquired image") for a moving body detection unit 102,
a human body detection unit 103, a background update
unit 104, and an image comparison unit 105. Although
in the present exemplary embodiment, a configuration is

1 2 



EP 3 370 418 A1

3

5

10

15

20

25

30

35

40

45

50

55

described in which the image acquisition unit 101 ac-
quires an image from the image capturing unit, the image
capturing unit may be included in the image acquisition
unit 101, or may be an external apparatus of the image
processing apparatus 100. Alternatively, the configura-
tion may be such that the image acquisition unit 101 ac-
quires an image from an external storage device, or the
image acquisition unit 101 reads an image from a mem-
ory within the image processing apparatus 100.
[0010] The moving body detection unit 102 performs
a moving body detection process for detecting a moving
body from the acquired image provided by the image
acquisition unit 101. The moving body detection unit 102
compares the acquired image with a background model,
thereby detecting a moving body (a background subtrac-
tion method). The background model is appropriately up-
dated by the moving body detection unit 102 by following
changes in images. As described above, based on the
comparison between an acquired image and another im-
age (a background model) different in the image captur-
ing time from the acquired image, the moving body de-
tection unit 102 detects a moving body region.
[0011] The moving body detection unit 102 provides
moving body information obtained by the moving body
detection process for the background update unit (update
means) 104. The moving body information according to
the present exemplary embodiment includes information
about the central coordinates (position information) and
a circumscribed rectangle (shape information) of the
moving body detected from the acquired image. The
moving body detection unit 102 executes a moving body
detection process on each of a plurality of images ac-
quired by the image acquisition unit 101 and provides
moving body information obtained as a result of the mov-
ing body detection process for the background update
unit 104.
[0012] The human body detection unit 103 performs a
human body detection process for detecting a human
body from the acquired image provided by the image
acquisition unit 101. The human body detection unit 103
compares the image acquired by the image acquisition
unit 101 with a pattern image determined in advance,
thereby detecting a human body (a pattern matching
method). The method for detecting the human body with
the human body detection unit 103 is not limited to the
above method. Alternatively, the human body may be
detected using feature amounts, such as the color, the
brightness, the density gradient, and the texture, of the
image and a technique such as machine learning. The
human body detection unit 103 provides human body
information obtained through the human body detection
process for the background update unit 104. The human
body information includes information about the central
coordinates (position information) and a circumscribed
rectangle (shape information) of the human body detect-
ed from the acquired image. The human body detection
unit 103 executes a human body detection process on
each of a plurality of images acquired by the image ac-

quisition unit 101 and provides human body information
obtained as a result of the human body detection process
for the background update unit 104.
[0013] On the basis of the acquired image provided by
the image acquisition unit 101, the moving body informa-
tion provided by the moving body detection unit 102, the
human body information provided by the human body
detection unit 103, and protection region proportion in-
formation provided by the image comparison unit 105,
the background update unit 104 generates or updates a
background image. Accordingly, the moving body infor-
mation provided by the moving body detection unit 102,
the human body information provided by the human body
detection unit 103, and protection region proportion in-
formation provided by the image comparison unit 105
function as identifying means for identifying a protection
region for protecting privacy. The protection region pro-
portion information will be described below. The back-
ground update unit 104 provides the generated or updat-
ed background image for the image comparison unit 105
and an image combining unit 106. Thus, the background
update unit 104 serves as a setting means for setting, as
an image to be used as a background image, an image
selected from existing images based on a user operation.
The image combining unit 106 serves as an image com-
bining means for combining a protection image with the
protection region identified by the identifying means and
included in the background image set by the setting
means to generate a privacy protection image.
[0014] The image comparison unit 105 compares the
acquired image provided by the image acquisition unit
101 with the background image provided by the back-
ground update unit 104, thereby identifying a protection
region and generating protection region information and
protection region proportion information. The protection
region information indicates the position and the shape
of the identified protection region in the acquired image.
The image comparison unit 105 provides the generated
protection region information for the image combining
unit 106. The protection region proportion information in-
dicates the proportion of the area of the protection region
to the area of the acquired image. The image comparison
unit 105 provides the generated protection region pro-
portion information for the background update unit 104.
[0015] On the basis of a combining setting (described
below) made by a combining setting unit 109, the image
combining unit 106 selects a background image for use
in combining and combines a predetermined image with
the protection region included in the selected background
image and indicated by the protection region information
acquired from the image comparison unit 105, thereby
generating a privacy protection image. The method for
generating the privacy protection image by combining is
not limited to this. Alternatively, for example, a protection
image obtained by performing a concealment process
on an image of the protection region may be superim-
posed on the background image. The image combining
unit 106 provides the generated privacy protection image
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for an output unit 107. The background image to be used
by the image combining unit 106 is an image selected
by a user between the background image provided by
the background update unit 104 and a set image selected
from existing images by a user operation. User interfaces
provided by the combining setting unit 109 for making
these selections will be described below with reference
to Figs. 4 and 5.
[0016] The output unit 107 (output means) performs
display control to display on a display apparatus the pri-
vacy protection image provided by the image combining
unit 106. The display apparatus may be included in the
output unit 107, or may be connected as an external ap-
paratus to the image processing apparatus 100. In a case
where the image processing apparatus 100 is mounted
on a network camera, the output unit 107 transmits the
privacy protection image to a display apparatus connect-
ed to the image processing apparatus 100 via a network.
In a case where the image processing apparatus 100 is
mounted on a display apparatus, the image processing
apparatus 100 combines a protection image with a back-
ground image acquired from a network camera, thereby
generating a privacy protection image. The image
processing apparatus 100 then displays the generated
privacy protection image on a display unit. The output
unit 107 is not limited to a unit for outputting the privacy
protection image to a display apparatus for display, and
may be a unit for outputting the privacy protection image
to an internal or external storage device of the image
processing apparatus 100 to store the privacy protection
image.
[0017] A parameter setting unit 108 acquires a time
threshold and a weighted value. The method for acquiring
the time threshold and the weighted value is not partic-
ularly limited. For example, the parameter setting unit
108 can acquire the time threshold and the weighted val-
ue based on specification provided by the user, and can
also acquire the time threshold and the weighted value
by reading the time threshold and the weighted value
from a memory in which default values are stored. The
parameter setting unit 108 provides the acquired time
threshold and weighted value for the background update
unit 104.
[0018] On the basis of a user operation, the combining
setting unit 109 sets an image to be used as a background
image by the image combining unit 106. The combining
setting unit 109 generates information (hereinafter, "com-
bining setting information") regarding the selection of a
background image to be used and a time period based
on a user operation and provides the combining setting
information for the image combining unit 106. The com-
bining setting unit 109 can also acquire the combining
setting information by reading the combining setting in-
formation from a memory or a file. The combining setting
information will be described below.
[0019] Fig. 2 is a diagram illustrating an example of the
hardware configuration of the image processing appara-
tus 100. The image processing apparatus 100 includes

a central processing unit (CPU) 201, a read-only memory
(ROM) 202, a random-access memory (RAM) 203, an
external memory 204, a communication interface (I/F)
205, and a system bus 206.
[0020] The CPU 201 is a processor for performing
overall control of operations in the image processing ap-
paratus 100 and controls the components (202 to 205)
via the system bus 206. The ROM 202 is a non-volatile
memory for storing a control program necessary for the
CPU 201 to perform processing. The program may be
stored in the external memory 204 or an attachable and
detachable storage medium. The RAM 203 functions as
a main memory or a work area for the CPU 201. That is,
when performing processing, the CPU 201 loads a nec-
essary program from the ROM 202 into the RAM 203 and
executes the program, thereby achieving various func-
tional operations.
[0021] The external memory 204 stores, for example,
various types of data and various types of information
that are necessary when the CPU 201 performs process-
ing using a program. The external memory 204 stores,
for example, various types of data and various types of
information that are obtained by the CPU 201 performing
processing using a program. The communication I/F 205
is an interface for communicating with an external appa-
ratus. The communication I/F 205 is, for example, a local
area network (LAN) interface. The system bus 206 con-
nects the CPU 201, the ROM 202, the RAM 203, the
external memory 204, and the communication I/F 205 so
that these components can communicate with each oth-
er.
[0022] The image processing apparatus 100 may be
present independently, or may be mounted on a network
camera, a display apparatus, or a video recording appa-
ratus. In a case where the image processing apparatus
100 is mounted on a network camera, an external appa-
ratus is assumed to be a display apparatus or a video
recording apparatus connected to the network camera
via a network. In a case where the image processing
apparatus 100 is mounted on a display apparatus, an
external apparatus is assumed to be a network camera
or a video recording apparatus connected to the display
apparatus via a network.
[0023] Fig. 3 is a diagram illustrating an example of the
system configuration of a video display system according
to the present exemplary embodiment. In the video dis-
play system, the image processing apparatus 100, a plu-
rality of network cameras 301, 302, and 303, and a video
recording apparatus 305 are connected to each other via
a network 304 so that these apparatuses can communi-
cate with each other. The video recording apparatus 305
records, for example, each of videos from the network
cameras 301, 302, and 303. The image processing ap-
paratus 100 is mounted on, for example, a display appa-
ratus. Then, the image processing apparatus 100 ac-
quires videos from the network cameras 301, 302, and
303, performs the above processing on each video, and
displays a protection image. As a matter of course, the
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form may be such that a display apparatus is present as
an external apparatus of the image processing apparatus
100, and the display apparatus and the image processing
apparatus 100 are connected together via the network
304. Further, the image processing apparatus 100 can
request a recorded video with a specified date and time
obtained by a particular one of the network cameras 301,
302, and 303 from the video recording apparatus 305
and acquire the recorded video.
[0024] Next, the method for generating a background
image by the background update unit 104 is described.
The background update unit 104 manages a stable back-
ground time with respect to each of regions (blocks) into
which a background image is divided with a predeter-
mined size. The "stable background time" refers to the
period in which a protection target to be identified based
on moving body information or human body information
is not detected in each block. The process of generating
a background image by the background update unit 104
is described in three cases, namely, (A) the first image,
(B) a case where the proportion of a protection region is
less than a threshold, and (C) a case where the proportion
of a protection region is equal to or greater than the
threshold.

(A) First background image

[0025] In a case where a background image has not
yet been generated, the background update unit 104
stores as an initial background image an acquired image
provided by the image acquisition unit 101. The back-
ground update unit 104 sets the stable background times
of all the blocks of the background image to 0.

(B) In a case where the proportion of a protection region 
is less than a threshold

[0026] In this case, the proportion of the area of a pro-
tection region, indicated by protection region proportion
information provided by the image comparison unit 105,
to the area of an image is less than a threshold. In this
case, the background update unit 104 updates (incre-
ments) the stable background times corresponding to
blocks other than a block to which a moving body region
identified by moving body information or a human body
region identified by human body information belongs.
The background update unit 104 sets the stable back-
ground time corresponding to the block to which the mov-
ing body region or the human body region belongs to 0.
The background update unit 104 updates the background
image using an image corresponding to a block of which
the updated stable background time exceeds a time
threshold. The background update unit 104 sets the sta-
ble background time corresponding to the block used to
update the background image to 0.

(C) In a case where the proportion of a protection region 
is equal to or greater than the threshold

[0027] In this case, the proportion of the area of a pro-
tection region, indicated by protection region proportion
information provided by the image comparison unit 105,
to the area of an image is equal to or greater than the
threshold. This can occur, for example, in a case where
the state of illumination abruptly changes, or a case
where the image capturing range of the image capturing
unit changes by pan, tilt, or zoom control. In such a case,
the background update unit 104 updates (increments)
the stable background times using human body informa-
tion and without using moving body information. Then,
in a case where there is a block of which the stable back-
ground time exceeds the time threshold, the background
update unit 104 updates the background image in this
block, thereby generating a background image. More
specifically, the background update unit 104 sets the sta-
ble background time corresponding to a block to which
a human body region identified by the human body infor-
mation belongs to 0. The background update unit 104
then updates (increments) the stable background time
corresponding to a block to which the human body region
does not belong. Then, the background update unit 104
updates the background image using an image corre-
sponding to a block of which the stable background time
exceeds the time threshold. The background update unit
104 resets a background model for the moving body de-
tection unit 102 to detect a moving body.
[0028] As described above, based on the area of a
protection region and the area of an acquired image (a
processing target image), the image comparison unit 105
controls the background update unit 104. According to
this control, if the proportion of the area of the protection
region becomes larger, a moving body region is not used
to update a background image, and a human body region
is used. That is, if the proportion of the area of the pro-
tection region becomes larger, the background update
unit 104 generates (updates) a background image using
the detection result of a human body region detected
based on a feature in an image and without using the
detection result of a moving body region detected based
on the comparison between images.
[0029] The "protection region" refers to a region in
which there is a predetermined difference between the
luminance of the processing target image and the lumi-
nance of the background image in a case where the lu-
minance of the processing target image and the lumi-
nance of the background image are compared with re-
spect to each region. Furthermore, in this example,
based on the proportion of the protection region, it is de-
termined whether to use the detection result obtained by
the moving body detection unit 102 to generate a back-
ground image. The present invention, however, is not
limited to this. For example, the above determination may
be made using the size of the protection region or other
information regarding the protection region, instead of
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using the proportion of the protection region. That is, in
a case where an evaluation value regarding the area of
a protection region (a particular region) is equal to or
greater than a threshold, the image comparison unit 105
performs control to generate a background image without
using moving body information.
[0030] A background image is updated (generated) as
described above, whereby even in a case where a
change in the environment, such as a fluctuation in illu-
mination, occurs, it is possible to display a privacy pro-
tection image protecting a protection target with higher
accuracy.
[0031] Next, the combining setting unit 109 will be de-
scribed. The image combining unit 106 uses, as a back-
ground image, any of an initial background image pro-
vided by the background update unit 104, an updated
background image provided by the background update
unit 104, and an existing image set as a background im-
age with a user operation in the combining setting unit
109. In accordance with a user operation, the combining
setting unit 109 sets which of the images is to be used
as the background image.
[0032] Fig. 4 is a diagram illustrating an example of a
setting operation user interface (UI) provided by the com-
bining setting unit 109. A list of cameras 401 indicates a
list of network cameras for providing acquired images to
be processed by the image processing apparatus 100.
If one of the network cameras is selected in the list of
cameras 401, the setting details about the selected net-
work camera is reflected on the display of the setting
operation UI. Operation items 402, 403, and 404 are used
to specify the selection of a background image for each
network camera. If the operation item 402 ("background
image (initial value)") is selected, a setting is made so
that a privacy protection image is generated using a back-
ground image (an initial background image) generated
first by the background update unit 104 for an acquired
image from the currently selected camera. If the opera-
tion item 403 ("background image (automatic update)")
is selected, a setting is made so that a privacy protection
image is generated using the latest background image
generated by the background update unit 104 for an ac-
quired image from the currently selected camera. If the
operation item 404 ("optional image") is selected, a set-
ting is made so that a privacy protection image is gener-
ated using an image (hereinafter, a set image) selected
from among existing images through a UI in Fig. 5 as a
background image and without using a background im-
age generated by the background update unit 104. With
the operation items 402 to 404, the type of a background
image to be used to generate a privacy protection image
is set.
[0033] Fig. 5 is a diagram illustrating an example of a
setting operation UI provided by the combining setting
unit 109. Using this setting operation UI, the user can
make detailed settings in a case where the type of the
background image is "optional image". For example, if a
set button 405 is pressed in the state where the operation

item 404 ("optional image") is selected on the setting
screen in Fig. 4, the setting operation UI screen in Fig. 5
is displayed. Through the setting operation UI in Fig. 5,
the user can select a set image to be used as the back-
ground image from among existing images, make set-
tings, and set the time period in which the set image is
to be used as the background image.
[0034] Fig. 5 illustrates preview regions 501 to 504 of
set images. Fig. 5 also illustrates, together with the dis-
play of the previews of the set images, the start time of
the time period in which a protection image is to be gen-
erated using each set image as the background image.
In Fig. 5, four time periods can be set, and four preview
regions 501 to 504 are displayed. The number of time
periods, however, is not limited to four, and may be more
or less than four. As a matter of course, the user may be
allowed to set the number of time periods. The display
of a preview corresponding to the time period in which
an image has not yet been set is, for example, grayed
out to indicate that an image has not yet been set. Further,
although only the start time of each time period is dis-
played, both the start and end times may be displayed.
If any of the preview regions 501 to 504 is selected, the
set image and the time period that have already been set
for the selected preview region are reflected on operation
items 505 to 508. The user can select (change) the set
image and set (change) the time period for the selected
preview region.
[0035] The operation item 505 is an item for setting the
start time of the time period in which the set image of the
selected preview region is to be used as the background
image. The end time of the time period may be able to
be set by the user through a user interface similar to that
of the operation item 505, or may be automatically set
by the combining setting unit 109 based on the relation-
ship with the start time of another image. The set image
is selected from among existing images. In the present
exemplary embodiment, the set image can be selected
from an image file or a recorded video. The image file
can be used with selection of the operation item 506, and
the recorded video can be selected with selection of the
operation item 507. In the operation item 506, a path to
the image file saved in an internal memory such as a
hard disk drive (HDD), or a Uniform Resource Locator
(URL) or a Uniform Resource Identifier (URI) indicating
the address of the image file recorded externally can be
specified. An image identified by the specified path or
address is set as the background image to be used by
the image combining unit 106. In the operation item 507,
the date and time of the recorded video can be specified
in a recording date and time 508. A recorded image with
the date and time specified in the recording date and time
508 is acquired from the video recording apparatus 305
and set as the background image to be used by the image
combining unit 106. Alternatively, a frame number may
be specified in the recording date and time 508.
[0036] The combining setting unit 109 displays in a pre-
view region 509 the image acquired in accordance with
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the specifying of the operation item 506 or 507. The initial
value of the time of the recording date and time 508 may
be determined according to the setting value in the start
time of the operation item 505. If an image to be used as
the background image is selected, the selected image is
associated with a time period of which the start time is
the time set in the operation item 505. That is, the start
time of the time period is set independently of the record-
ing time. In the preview region 509, the image can be
displayed in a size larger than those of the preview re-
gions 501 to 504. The user can more correctly determine
whether the image is appropriate as the background im-
age based on the display of the preview region 509. If a
recorded video is acquired according to the specifying of
the operation item 507, the recorded video may be re-
produced in the preview region 509. By observing the
reproduced moving image, the user can select an image
to be used as the background image. The date of the
recording date and time 508 may be selected from the
display of a calendar. In such a case, if the date is set
from the calendar, the combining setting unit 109 may
acquire the recording state of the network camera on the
set date from the video recording apparatus 305, display
the time period in which recording data is present, and
allow the user to select a time from the display of the time
period. For example, the combining setting unit 109 may
display as a slide bar the time period in which recording
data is present, and allow the user to select a recording
frame at a desired time by operating the slide bar.
Through the above setting screen, an optional existing
image is associated with the time period in which the
existing image is to be used, and this association is re-
corded as setting information. If a set button 511 is
pressed, the set image and the time period specified for
the selected preview region using the operation items
505 to 507 are finalized and held as combining setting
information.
[0037] Fig. 6 is a flowchart illustrating an example of
the process of determining a background image per-
formed by the image combining unit 106. Identifying a
protection region is performed before this flowchart or
performed in parallel to this flowchart, and may be per-
formed constantly. As described above with reference to
Fig. 4, the type of a background image is set using the
setting operation UI. Combining setting information set
by the combining setting unit 109 holds this type as a
background setting. In step S600, the image combining
unit 106 acquires the background setting for an acquired
image as a processing target from the combining setting
information set by the combining setting unit 109. The
image combining unit 106 determines which of "back-
ground image (initial value)", "background image (auto-
matic update)", and "optional image" the acquired back-
ground setting is. If the background setting is "optional
image" (YES in step S601), then in step S602, the image
combining unit 106 acquires a set image indicated by the
combining setting information and sets the set image as
the background image. The setting information includes

a path or an address specified in the operation item 506
on the setting operation UI screen illustrated in Fig. 5, or
a date and time specified in the recording date and time
508 of the operation item 507. On the basis of this piece
of information, the image combining unit 106 acquires
the set image from existing images and uses the set im-
age as the background image. Alternatively, when an
image is set as a set image on the setting operation UI
screen, the image may be read and held at a predeter-
mined address, and the address may be recorded in the
setting information. In this case, the image combining
unit 106 can obtain the set image from the address re-
corded in the setting information.
[0038] If it is determined that the background setting
is not "optional image" but "background image (initial val-
ue)" (NO in step S601 and YES in step S603), then in
step S604, the image combining unit 106 acquires the
first background image for the acquired image from the
background update unit 104 and sets the first background
image as the background image. If there is no initial value
of the background image, a background image to be gen-
erated next may be set as an initial value, or an image
saved in the external memory 204 in the image process-
ing apparatus 100 may be used. If it is determined that
the background setting is neither "optional image" nor
"background image (initial value)" (NO in step S601 and
NO in step S603), it is determined that the background
setting is "background image (automatic update)". In this
case, in step S605, the image combining unit 106 ac-
quires the latest background image from the background
update unit 104 and sets the latest background image
as the background image. In step S606, the image com-
bining unit 106 combines a predetermined image with a
protection region transmitted from the image comparison
unit 105 with respect to the background image deter-
mined as described above, thereby generating a privacy
protection image.
[0039] Fig. 7 is a flowchart illustrating an example of
the process of, in a case where the background setting
is "optional image", selecting a set image to be used as
the background image from a plurality of set images (step
S602). In step S700, the image combining unit 106 ac-
quires the time of a display target (the time of the acquired
image) from the system current time of the image
processing apparatus 100. The time of the display target
may be acquired from the image capturing date and time
assigned to header information of the acquired image.
Next, in step S701, the image combining unit 106 se-
quentially acquires setting information associated with
each set image from the combining setting information.
In step S702, the image combining unit 106 acquires in-
formation about a time period from the setting information
acquired in step S701. In step S703, the image combining
unit 106 determines whether a time range indicated by
the time period acquired in step S702 includes the time
of the display target acquired in step S700. If it is deter-
mined that the acquired time period does not include the
time of the display target (NO in step S703), the process-
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ing returns to step S701 so that a next set image is proc-
essed. If, on the other hand, the acquired time period
includes the time of the display target (YES in step S703),
then in step S704, the image combining unit 106 acquires
the image based on the setting information about the set
image and sets the image as the background image.
[0040] With the above processing according to the
present exemplary embodiment, the video display sys-
tem can set the method for obtaining a background image
with respect to each input image, and in a case where
an optional image is set as a background image, can also
set the process of switching the background image ac-
cording to the time period. If there is no image associated
with setting information including a time period including
the time of the display target, the processing exit from
the loop of steps S701 to S703. In this case, the image
combining unit 106 performs display indicating, for ex-
ample, that no image can be presented.
[0041] A second exemplary embodiment will be de-
scribed below. In the operation of setting an optional im-
age from a recorded video in the first exemplary embod-
iment, the user specifies a recording date and time. In
the second exemplary embodiment, a part of the process
of setting an image from a recorded video is automated,
thereby making the operation of the user simpler. The
system configuration and the components of a system
according to the second exemplary embodiment are sim-
ilar to those according to the first exemplary embodiment.
[0042] Fig. 8 is an example of a setting screen in which
a part of the operation of setting an optional image from
a recorded video is automated. Components similar to
those in the first exemplary embodiment (Fig. 5) are des-
ignated by the same numerals. This setting screen is
different from the setting screen illustrated in Fig. 5 in
that an add button 801 and a delete button 802 for per-
forming the operation of increasing or decreasing the
number of previews are provided. In the second exem-
plary embodiment, it is possible to increase or decrease
the number of previews by operating the add button 801
or the delete button 802. Alternatively, the user may be
allowed to specify the number of previews by a numerical
value. The number of previews is used as a number by
which to divide a time period.
[0043] A recording date 803 is an operation item for
the user to select the date of a recorded video to be used
as the background image. If the date is specified in the
recording date 803, the combining setting unit 109 auto-
matically selects as many set images as the number of
previews from a recorded image with the specified date.
According to the specifying of the date in the recording
date 803, the combining setting unit 109 acquires from
the video recording apparatus 305 the recorded video
with the specified date among recorded videos of the
network camera currently selected in the list of cameras
401. The combining setting unit 109 analyzes the record-
ed video with the date specified in the recording date 803
and selects a recording date and time to be used so that
the amounts of change in, i.e., the differences between,

images are constant with the above number of previews.
[0044] For example, the combining setting unit 109 an-
alyzes changes in the luminance of recording data (for a
day) with the date specified in the recording date 803 and
divides two times the range from the maximum to mini-
mum values of the luminance by the number of previews,
thereby calculating a constant difference value. The com-
bining setting unit 109 then sets, as the date and time of
the first set image, the recording time at which the mini-
mum value is obtained. Then, the combining setting unit
109 sequentially selects, as the date and time of each
set image, a recording time corresponding to a luminance
value obtained by adding the constant difference value
to the minimum value. If the recording time is reached at
which the maximum value is obtained, the combining set-
ting unit 109 selects this recording time as the date and
time of a set image. From this point forward, the combin-
ing setting unit 109 sequentially obtains a recording time
corresponding to a luminance value obtained by subtract-
ing the constant difference value from the maximum val-
ue. As described above, the combining setting unit 109
selects as many set images as the number of previews.
Alternatively, using set images automatically selected by
the combining setting unit 109 as described above as
initial values, the user may be allowed to determine ap-
propriate set images with these initial values as clues
(e.g., by observing images at times before and after the
initial values).
[0045] As described above, the combining setting unit
109 automatically selects as many images as specified
by the user and displays previews of these images in
preview regions (501 to 504). A time period to be asso-
ciated with each image is automatically set based on the
recording times of the selected images. For example, as
the start time of each time period, the recording date and
time (the recording time) of each image is used, and as
the end time of the time period, a time immediately before
the start time of a next time period is set. Alternatively,
as the start time of each time period, a time obtained by
dividing 24 hours by the number of previews and assign-
ing the time elapsed from 0:00 to each division result may
be used. The differences may be obtained by analyzing
changes in the luminance of the recorded video. Settings
automatically generated as described above may be set
as initial values, and may be able to be changed by an
operation of the user. Alternatively, images at times ob-
tained by dividing 24 hours by the number of previews
and assigning the time elapsed from 0:00 to each division
result may be selected from a recorded video with a spec-
ified date and provided as the initial values of set images
for the user. The user can determine appropriate set im-
ages with the provided initial values of the set images as
clues (e.g., by observing images at times before and after
the initial values).
[0046] As described above, according to the second
exemplary embodiment, according to a user operation
including the specifying of the number of images to be
selected and the specifying of the date of a recorded
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video, and based on the amounts of change in images
in an image group included in the recorded video with
the specified date, the specified number of images are
selected from the image group. For example, the speci-
fied number of images are selected so that the amounts
of change in the images in the image group that are in-
cluded in respective time periods are equal to each other.
Then, the selected images are set as set images to be
used as a background image. According to the second
exemplary embodiment, since a plurality of set images
can be automatically selected, a setting operation by the
user is reduced.

<Variations>

[0047] In the first and second exemplary embodi-
ments, an optional image to be used as a background
image is specified based on a time period. Thus, the dif-
ference between the background image and an actual
image may be great depending on the weather or the
season. To that end, the combining setting unit 109 may
assign information about the period of use of the date to
information about a background setting. In this case, the
image combining unit 106 manages a plurality of back-
ground settings with respect to each period of use of the
date set by the combining setting unit 109 and switches
a background setting to be used according to the date of
a display target (an acquired image).
[0048] In the first and second exemplary embodi-
ments, the image combining unit 106 uses as a back-
ground image a set image in a time period simply includ-
ing the time of a display target. The present invention,
however, is not limited to this. For example, the image
combining unit 106 may acquire a set image in a time
period selected based on the time of a display target and
set images in the time periods before and after the se-
lected time period and use as a background image the
image having the smallest difference from the acquired
image among the set images. Examples of the method
for comparing the acquired image and each set image
include the use of the difference in luminance. The
present invention, however, is not limited to this.
[0049] Alternatively, the image combining unit 106 may
select a plurality of set images based on the time of a
display target and combine the plurality of set images,
thereby generating a background image. In this case, for
example, the image combining unit 106 acquires a set
image in a first time period selected based on the time
of the display target and the start time of the first time
period, and a set image in a second time period after the
selected first time period and the start time of the second
time period. The image combining unit 106 calculates
the proportions of the time difference between the start
time of the first time period and the time of the display
target, and the time difference between the time of the
display target and the start time of the second time period.
Then, using the proportions of the time differences, the
image combining unit 106 combines the set image in the

first time period and the set image in the second time
period and uses the obtained composite image as a back-
ground image. At this time, the set image having a smaller
time difference contributes more to the composite image.
[0050] While desirable exemplary embodiments of the
present invention have been described, the present in-
vention is not limited to these exemplary embodiments,
but can be modified and changed in various manners
within the scope of the present invention.

<Other Exemplary Embodiments>

[0051] The present invention can also be implemented
by the process of supplying a program for realizing one
or more functions of the above exemplary embodiments
to a system or an apparatus via a network or a storage
medium, and of causing one or more processors of a
computer of the system or the apparatus to read and
execute the program. Further, the present invention can
also be realized by a circuit (e.g., an application-specific
integrated circuit (ASIC)) for achieving the one or more
functions.
[0052] According to the above exemplary embodi-
ments, it is possible to achieve more appropriate privacy
protection in the generation of a privacy protection image.

<Other Embodiments>

[0053] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or
Blu-ray Disc (BD)™), a flash memory device, a memory
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card, and the like.
[0054] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.

Claims

1. An image processing apparatus (100) comprising:

an identifying means (102, 103, 105) for identi-
fying a protection region for protecting privacy;
a setting means (104) for setting, as an image
to be used as a background image, an image
selected from existing images based on a user
operation; and
an image combining means (106) for combining
a protection image with the protection region
identified by the identifying means (102, 103,
105) and included in the background image set
by the setting means (104) to generate a privacy
protection image.

2. The image processing apparatus (100) according to
claim 1, further comprising a display control means
(107) for displaying on a display apparatus the pri-
vacy protection image generated by the image com-
bining means (106).

3. The image processing apparatus (100) according to
claim 1 or claim 2, further comprising an update
means (104) configured to update a background im-
age based on a change in the acquired image,
wherein based on a user operation, the setting
means (104) sets a type of the background image
to be used to generate the privacy protection image,
and
wherein based on the type set by the setting means
(104), the image combining means (106) uses any
one of:

a background image generated first by the up-
date means (104),
a background image updated by the update
means (104), and
a background image set by the setting means
(104), to generate the privacy protection image.

4. The image processing apparatus (100) according to
any preceding claim,
wherein the setting means (104) associates each of
a plurality of images selected from existing images
based on a user operation with a time period in which
the selected image is to be used as the background

image, and
wherein the image combining means (106) gener-
ates the privacy protection image using, as the back-
ground image, any of the images associated with a
time period including a time of the acquired image.

5. The image processing apparatus (100) according to
any preceding claim, wherein the setting means
(104) acquires an image with a recording date and
time or a frame number specified by a user, as the
selected image from a video recording apparatus for
recording a video.

6. The image processing apparatus (100) according to
claim 5, wherein the setting means (104) reproduces
the image acquired from the video recording appa-
ratus and displays a preview of the image.

7. The image processing apparatus (100) according to
claim 5 or claim 6,
wherein the setting means (104) associates each of
a plurality of images selected from existing images
based on a user operation with a time period in which
the selected image is to be used as the background
image, and
wherein the setting means (104) sets a start time of
the time period to be associated with the selected
image, independently of the recording date and time
of the selected image.

8. The image processing apparatus (100) according to
any one of claims 5 to 7, wherein in accordance with
a user operation including specifying of the number
of images to be selected and specifying of a date of
a recorded video, and based on amounts of change
in images in an image group included in the recorded
video with the specified date, the setting means (104)
selects from the image group the specified number
of images as images to be used as the background
image.

9. The image processing apparatus (100) according to
claim 8, wherein the setting means (104) selects the
specified number of images so that the amounts of
change are equal to each other.

10. The image processing apparatus (100) according to
claim 8 or claim 9, wherein based on a recording
time of the selected image, the setting means (104)
sets a time period to be associated with the selected
image.

11. The image processing apparatus (100) according to
any preceding claim,
wherein the setting means (104) associates the se-
lected image with information about a period of a
date, and
wherein according to an image capturing date and
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time of the acquired image, the image combining
means (106) switches the image to be used as the
background image.

12. The image processing apparatus (100) according to
any preceding claim, wherein the image combining
means (106) uses as the background image an im-
age having a smallest difference from the acquired
image from among images associated with a time
period including a time of the acquired image ac-
quired from the selected image and with time periods
before and after the time period.

13. The image processing apparatus (100) according to
any preceding claim, wherein the image combining
means (106) uses as the background image an im-
age obtained by combining a first image associated
with a first time period including a time of the acquired
image and a second image associated with a second
time period following the first time period, according
to proportions of a period from a start time of the first
time period to the time of the acquired image, and a
period from the time of the acquired image to an end
time of the first time period.

14. The image processing apparatus (100) according to
any preceding claim, wherein the identifying means
(102, 103, 105) identifies the protection region based
on a change in an acquired image.

15. A control method for controlling an image processing
apparatus (100), the control method comprising:

identifying a protection region for protecting pri-
vacy;
setting, as an image to be used as a background
image, an image selected from existing images
based on a user operation (S602); and
combining a protection image with the identified
protection region included in the set background
image, to generate a privacy protection image
(S606).

16. A program that, when implemented by a computer,
causes the computer to function as an image
processing apparatus (100) according to any one of
claims 1 to 13.

19 20 



EP 3 370 418 A1

12



EP 3 370 418 A1

13



EP 3 370 418 A1

14



EP 3 370 418 A1

15



EP 3 370 418 A1

16



EP 3 370 418 A1

17



EP 3 370 418 A1

18



EP 3 370 418 A1

19



EP 3 370 418 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 370 418 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 3 370 418 A1

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2009225398 A [0002]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

